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where g is the specific weight of the ink, s is the reduced span distance (=L/D), L is the span width and D is the nozzle diameter. An acceptable deflection of 0.05D was assumed in this calculation (36).
section S2. Printer software and hardware
The printer hardware and software is based on a previously reported similar technique (48). The 3D printer was built upon a CNC gantry platform (Heiz S1000T). One I/O port was configured to control the material extrusion. The paste extruder itself was a Viscotec eco-PEN 300, configured to extrude at 28µl / min, while the print-head was traversed at a constant 400mm/min. Extrusions were outputted through a 23 Gauge (0.33mm ID) blunt precision tip of length 6.25mm.
A second I/O on the printer was used to control the laser measurement system. The device (Keyence LKG-5000) was mounted on the print head carriage in-line with the extrusion nozzle. An Arduino Uno microcontroller was programmed to act as an intermediary between the printer's I/O ports and the laser controller's RS-232 interface. On command to make a measurement, the Arduino would request data from the Keyence controller. A full scan was performed by rastering the laser over the desired substrate, making measurements at a user defined resolution, typically every 0.5mm in both X and Y direction.
A bespoke data acquisition program was written in Java, which continually monitored the Arduino microcontroller. Whenever measurement data was received from the laser, it was combined with the corresponding X and Y coordinates, thus creating XYZ point-cloud that fully described the substrate surface. This point-cloud could then be utilized as the basis for NC code rectilinear toolpath waypoints, which defined the deposition path. fig. S1 . Toxicity assay for P. putida and B. subtilis. Overnight cultures of B. subtilis and P. putida were incubated with different ink components (FS: fumed silica, HA: hyaluronic acid, VPy: Vinylpyrrolidone, GMHA: glycidyl-methacrylate modified hyaluronic acid, and Irgacure2969) for 1 h and/or exposed to UV-light (90 mW, 365 nm, 60 s), diluted and subsequently plated on LB-agar and ½ BHI-agar, respectively. Bacterial colonies were quantified after 12 h of growth. 
